Overcoming tnf-alpha and cddp resistance of a human ovarian-cancer cell-line (c30) by treatment with buthionine sulfoximine in combination with tnf-alpha and or cddp.
Previous studies have demonstrated that glutathione (GSH) plays an important role in a wide range of cellular functions including protection, detoxification, transport and metabolism. GSH has been implicated in tumor cell resistance to drugs and/or cytotoxic factors. Buthionine sulfoximine (BSO), a specific inhibitor of gamma-glutamylcysteine synthetase, depletes intracellular GSH and thus could reverse resistance. The present study investigated the effect of BSO used in combination with tumor necrosis factor-alpha (TNF-alpha) or cisdiamminedichloroplatinum (II) (CDDP) on cytotoxicity of a TNF-alpha and CDDP resistant human ovarian cancer cell line (C30). Cytotoxicity was monitored by the MTT assay. Treatment of C30 cells with BSO and CDDP or BSO and TNF-alpha resulted in overcoming resistance and a synergistic cytotoxic effect was obtained. Pretreatment of the tumor cells by either agent for 4 h and wash and followed by the addition of the second agent for 20 h resulted in the same cytotoxicity as observed in the presence of the two agents. Furthermore, combination treatment with BSO, CDDP and TNF-alpha further augmented the synergistic cytotoxic activity achieved by two agents against C30 cells. The protective effect of GSH was shown for TNF-alpha but not for CDDP as treatment of C30 cells with TNF-alpha in combination with GSH or N-acetyl-cysteine (NAC) reduced the cytotoxic effect of TNF-alpha. One mechanism of resistance to TNF-alpha in tumor cells is through the induction of TNF-alpha mRNA and/or protein. The C30 cells did not constitutively express TNF-alpha mRNA, however, treatment of C30 cells with TNF-alpha upregulated the expression of TNF-alpha mRNA. When BSO was used in combination with TNF-alpha, the level of TNF-alpha mRNA induced by TNF-alpha was markedly reduced. Further, incubation of C30 cells with TNF-alpha in conjunction with GSH or NAC also downregulated the expression of TNF-alpha mRNA induced by TNF-alpha. These findings demonstrate that treatment with BSO in combination with TNF-alpha or CDDP can overcome the resistance of C30 tumor cells to TNF-alpha and CDDP. The depletion of intracellular GSH and downregulation of TNF-alpha mRNA by BSO may play a role in the enhanced cytotoxicity seen with the combination of BSO and TNF-alpha. The synergistic effect obtained with a CDDP selected resistant ovarian cancer cell line suggests that treatment with BSO in conjunction with either TNF-alpha or CDDP, or TNF-alpha and CDDP may have a clinical application in the therapy of TNF-alpha and/or CDDP resistant ovarian tumors'